Objectives: In the last two decades, mirror therapy has become a frequently used method of managing phantom limb pain (PLP). However, the role of nurses in mirror therapy has not yet been well defined. This study examined the effect of mirror therapy on the management of PLP, and discusses the importance of mirror therapy in the nursing care of amputee patients. Methods: This quasi-experimental study was conducted in the pain management department of a university hospital and a prosthesis clinic in İstanbul, Turkey, with 15 amputee patients who had PLP. Forty minutes of practical mirror therapy training was given to the patients and they were asked to practice at home for 4 weeks. Patients were asked to record the severity of their PLP before and after the therapy each day using 0-10 Numeric Pain Intensity Scale. Results: Mirror therapy practiced for 4 weeks provided a significant decrease in severity of PLP. There was no significant relationship between the effect of mirror therapy and demographic, amputation or PLP-related characteristics. Patients who were not using prosthesis had greater benefit from mirror therapy. Conclusion: Mirror therapy can be used as an adjunct to medical and surgical treatment of PLP. It is a method that patients can practice independently, enhancing self-control over phantom pain. As mirror therapy is a safe, economical, and easy-to-use treatment method, it should be considered in the nursing care plan for patients with PLP.
Introduction
Phantom limb pain (PLP) is defined as painful sensations perceived in the missing part of an amputated limb. [1] [2] [3] [4] PLP is one of the main causes of disability and distress among amputees, [5] and incidence of this phenomenon is up to 80 percent. [4, [6] [7] [8] [9] Individual physiological, environmental, and psychological factors are involved in the etiology of PLP. [4, [10] [11] [12] [13] [14] [15] Pathophysiology of PLP is not clearly known yet. However, it is speculated that central and peripheral nerve systems play an important role in the occurrence of PLP. [16] [17] [18] The leading theory to explain pathophysiology of PLP is cortical reorganization. Neuroimaging studies have shown that somatosensory and motor cortex are malleable and develop an adaptation after certain incidents such as injuries or environmental challenges. According to cortical reorganization theory, there are neuroplastic changes in the cortical map after the amputation of the limb, and these changes might be related to PLP. [1, 3, 14, 18] Clinical characteristics of PLP differ from patient to patient; however, the most commonly reported characteristics are burning, stabbing, tingling, a sensation of being pinned down, cramps, itching, pressure, burning, electric shock-like feeling, heat or cold, and throbbing. [3, 4, 11, 12, 17, 19, 20] The feeling of a phantom limb can be so vivid that the patient may attempt to stand up and walk, [12] or sometimes it may feel like a paralyzed limb. [21, 22] Today, various methods are used in treatment of PLP, such as use of analgesics, anticonvulsants, antidepressants, muscle relaxants, anesthetic substances, and transcutaneous electrical nerve stimulation. Cognitive behavioral techniques, hypnosis, and acupuncture are other alternative methods that can be used in the treatment of PLP. However, none of these methods is sufficient alone, and certain treatment combinations may help to decrease the severity of PLP. [3, 4, 12, 23] An inspiring method in the treatment of PLP called mirror therapy was first presented by Vilayanur Ramachandran. [24, 25] The results of his first study with mirror therapy encouraged many scientists to conduct new studies on this therapy method. [13, 14, [26] [27] [28] [29] [30] Since mirror therapy is a method that can be taught and practiced easily and independently, it should have a place in the nursing care plan of patients with PLP. However, there is currently no study in the literature related to the role of nurses in using mirror therapy for management of PLP. Therefore, the present study investigated the effect of mirror therapy on the management of PLP and discusses the results from the perspective of clinical practice and nursing care.
Material and Methods
Design, date and setting This quasi-experimental study was conducted in the pain management department of a public university hospital and a private prosthesis clinic in İstanbul, Turkey, between September 21, 2011 and March 7, 2014.
Inclusion criteria
The inclusion criteria to participate in the study were being over the age of 18, having unilateral upper or lower extremity amputation and having PLP, not having visual impairment or severe hearing loss, being able to read and write Turkish, not having any condition that prevents movement of opposite extremity (such as plaster cast, paralysis in the intact limb), not being diagnosed with a mental disorder that could diminish ability to concentrate during therapy, and having a calm environment at home/ hospital to practice mirror therapy.
Participants
The study started with 24 patients who had PLP. Following explanation of the goals and concept of the study, 2 patients decided not to participate. Mirror therapy was taught to 22 patients who agreed to participate in the study and gave written informed consent. Six of the 22 patients stopped practicing mirror therapy during the data collection process and these patients were dropped from the statistical analysis due to lack of data. One patient was excluded because of a diagnosis of major depression during the study period. The research was concluded with 15 patients who were able to practice mirror therapy every day for 4 weeks and complete the daily Mirror Therapy Practice Follow-Up Booklet.
Data collection
Patient Information Form: The form was created by researchers in accordance with the literature and consisted of 3 sections and 18 questions related to demographic characteristics, amputation, and PLPrelated features.
Mirror Therapy Practice Follow-Up Booklet: This booklet consisted of 28 pages of daily follow-up to document daily PLP scores before and after the mirror therapy and the duration of therapy practice. Numeric Pain Intensity Scale from 0 to 10 was used to record pain score.
Procedure
Explanation and data collection: The goals and concept of the study were explained to the patients, and those who agreed to participate signed an informed consent form. Each patient was given an unbreakable acrylic mirror that had been pre-cut and prepared ( Figure 1 ) for upper/lower extremity. Patients were then asked for demographic, amputation, and PLP details.
Teaching mirror therapy:
The mirror therapy practical training took approximately 40 minutes. The steps followed during the training session can be JULY 2016 129
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Duration
Steps of the educatioñ 5 min 1. Preparation of the environment for mirror therapy -Minimize external stimulants (television, noise etc.) as much as possible.
-If the patient agrees, ask for the collaboration of a relative who can support the patient physically and emotionally. -Ask the patient to take off all accessories on the intact limb (ring, bracelet, watch, sock etc.) -Ensure that the patient is in a comfortable position. 5 min 2. Explanation of the objective and expected benefits of mirror therapy -Give simple but enough information about the objective and working mechanism of mirror therapy. -Explain the expected benefits of mirror therapy. -Encourage the patient to ask questions and answer all questions carefully. 20-25 min 3. Practical teaching of mirror therapy -Evaluate the severity of current phantom limb pain with 0 to 10 Numeric Pain Intensity Scale.
-Explain the basic rules that the patient needs to follow during mirror therapy:
• Eyes should always be focused on the reflection in the mirror.
• Both limbs (intact and phantom limb) should do symetrical movements: moving the extremity forward and back, rotating the wrist/ankle joint, moving the fingers, and opening and closing the hand, for upper extremity amputees. The patient is free to decide which movement he/she will repeat in front of the mirror, and how long he/she will continue with 1 movement. If the patient feels comfortable repeating only 1 movement, this is also acceptable.
• Mirror therapy should be practiced every day, at least once a day. It should be underlined that contuniuation of the therapy is very important to achieve expected benefits. There is no maximum number of repetitions per day.
• Preferably, 1 session of mirror therapy should last minimum of 20 minutes. -Watch the patients for 5-10 minutes and evaluate application of these rules carefully. 5 min 4. Ending mirror therapy -Evaluate the severity of current phantom limb pain with 0 to 10 Numeric Pain Intensity Scale.
-Answer any questions of the patient and relative.
-End the training process when patient is capable of practicing mirror therapy alone. seen in Table 1 .
Continuation of mirror therapy practice:
When the researcher was convinced that the patient was capable of continuing mirror therapy alone correctly, patients took the mirror and the Mirror Therapy Practice Follow-Up Booklet home to continue the therapy. Patients were called by phone 2 times a week to encourage them and to answer any questions. After the 4-week practice period, the Mirror Therapy Practice Follow-Up Booklet was collected and they were told to keep the mirror if they wanted to continue practicing mirror therapy. Ethical aspect of the study The study was conducted in accordance with the World Medical Association (WMA) Declaration of Helsinki (DoH). Ethical committee approval was obtained before the start of the study and written permission was obtained from the public university hospital and private prosthesis center. In addition, patients were asked if they wanted to participate in the study, and those who accepted gave written informed consent. A copy of the signed consent form was also given to patients.
Statistical evaluation

Results
Of the total participants, 86.7% (n=13) were male, 40% (n=6) were educated to elementary school level and average age was 52.13±16.68 years.
Peripheral vascular disease (PVD) was the reason for amputation in 46.6% (n=7) of the patients in the present study, and 86.7% (n=13) were lower limb amputees. A majority, 80% (n=12), of the patients stated that they had experienced pain in the limb before amputation, and 58.3% (n=7) stated that the pain continued.
As seen in Table 2 ; 86.7% (n=13) of patients stated that they could move the phantom limb and 20% (n=3) had experienced telescoping. Electric shocklike feeling was the most commonly reported type of PLP at 60% (n=9), followed by tingling sensation at 40% (n=6). More than half of the patients, 66.7% (n=10), stated that their PLP was intermittent, and 66.7% (n=10) were using analgesics for the pain.
There was a statistically significant decrease in average PLP scores every week of the study period and for 1-month total score (p<0.01) ( Table 3 ).
It was found that patients who weren't using prosthe- Table 4 ).
There was no significant relationship between effect of mirror therapy and demographic, amputation or PLP-related characteristics of the patients (p>0.05). No significant difference was found in correlation analysis between average PLP score before and after mirror therapy, the average number (rs=0.178) and duration (rs=-0.315) of mirror therapy sessions practiced for 4 weeks (p>0.05).
Discussion
Mirror therapy has become a leading alternative for treatment of PLP in the last 2 decades, and many experimental studies have been done to learn more about this therapy. [13, 14, [26] [27] [28] [29] [30] It is a method that can be used independently by nurses to manage the care of a patient with PLP. In addition, it provides a great opportunity for amputees to be able to manage their pain themselves. Therefore, the use of mirror therapy in the nursing care of patients with PLP should be researched and the results should be shared. The present study investigated the effect of mirror therapy on the management of PLP and evaluated the results from the perspective of clinical practice and nursing care.
In the present study, 80% of patients stated that they had a painful period before the amputation. As all the patients in this sample were experencing PLP, and most of them had significant pre-amputation pain, it may be said that PLP may be correlated with preamputation pain. This is confirmed in the literature. [10, 15, 23, 31, 32] Patients in this sample practiced mirror therapy every day for 4 weeks at home or hospital with a mirror that was given to them. The therapy gave them the ability to control their phantom pain. In the study of Darnall (2009), a patient who practiced mirror therapy at home for 3 months stated that his ability to manage his phantom pain increased with mirror therapy. MacLachlan et al. (2004) reported that a patient who had not been able to control phantom limb movements stated that his level of control increased 25%-30% after 3 weeks of mirror therapy.
The number of studies investigating the direct effect of mirror therapy on PLP is limited and they have small samples. Chan et al. (2007) conducted an experimental study with 18 patients and compared the results of mirror therapy, closed mirror therapy and imagination of phantom movements. They reported that in all groups, the severity of PLP decreased; however, after 1 month, the decrease in the mirror therapy group was significantly higher. Afterwards, they asked the patients in the groups of closed mirror and imagination to practice mirror therapy for 1 month. At second month, the decrease in the severity of PLP in these groups were also significant. Foell et al. (2014) reported 27% decrease in PLP of their sample of 13 patients that praticed mirror therapy for 4 weeks. In the study of Sumitani et al. (2008) , the decrease in PLP was found to be sigfinicant and 11 patients out of 22 stated that their pain level had decreased 30%-50% after mirror therapy. These literature findings are parallel to the findings of the present study. In this study sample, the average pain score given by patients after mirror therapy decreased significantly each week (p<0.01).
Fulfillment of mirror therapy on a regular basis is a key point in the success of this method. Among the studies in the literature, mirror therapy was practiced on regular basis and the duration of therapy sessions was 10-30 minutes. [33, [35] [36] [37] [38] In the case study of Darnal (2009), patient stated that when he stopped doing mirror therapy, PLP started again after 1-2 days. In this study, patients were asked to practice mirror therapy every day for at least 20 minutes. In the correlation analysis, there was no significant difference between the success of mirror therapy and the number of repetitions of practice per day and the duration of a single session. Therefore it can be said that to have beneficial outcomes, the important element is that mirror therapy be done on a regular basis; the number of repetitions and longer therapy sessions do not have any impact on success.
In this study, patients who were not using any prosthesis saw greater benefit from mirror therapy (p<0.05). Only 33.3% (n=5) of the patients were using prosthesis and all were wearing cosmetic prosthesis. As cosmetic prostheses restrict limb and joint movements, it may be perceived in the brain as a paralyzed limb, and in direct proportion, may inhibit regression of cortical reorganization. There are certain findings which proove that mirror therapy decreases PLP by helping the regression of changed cortical map. [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] Patients with cosmetic prostheses took off the prostheses only when practicing mirror therapy. For a large portion of the day, they were wearing the prosthesis, and thus, may be blocking possible positive effect of mirror therapy on their cortical brain map. On the other hand, certain literature findings state that myoelectrical prostheses which use existing muscles in the residual limb are helpful to decrease PLP. [40, 41] The fact that mirror therapy supports regression of cortical reorganization, and that a cosmetic prothesis may be perceived as a paralysed limb may explain greater decrease in PLP among patients who were not using a prosthesis.
Nevertheless, there were some limitations in the present study. The main limitation of mirror therapy practice is that it is only applicable for persons with unilateral limb loss. In addition, the patients in this study were asked to practice mirror therapy every day at least 20 minutes for 4 weeks. Some patients had difficulty continuing to practice or practicing on a regular basis. Therefore, the study sample was not big enough to do comparable statistical analysis. As the sample size was 15, it wasn't possible to evaluate the effect of demographic and amputation-related characteristics on the success of mirror therapy.
Conclusions
Although this study was conducted with a small sample, the results obtained were encouraging. Consequently, it can be said that mirror therapy is a helpful means of managing and decreasing PLP and helps patients have control over their pain. This method can also be easily practiced at home and is easy to teach as part of the nursing care of patients with PLP.
Implications for nursing practice
This is the first study addressing the importance of mirror theapy on the nursing care of a patient with PLP. According to the findings of this study, to improve the quality of nursing care of patients with PLP, it can be suggested that mirror therapy should be used widely in the holistic nursing care of amputees with PLP in collaboration with other disciplines such as anesthesiology, surgery, psychology, and psychiatry.
Since mirror therapy is a method that the nurse can teach and use independently, nurses in surgical units, in particular, should be aware of this method and their ability to independently decide to utilize this method should be supported by the healthcare team and management. Mirror therapy is a method that can be taught in a short time, and it should be added to the nursing care plan of a new amputee in case PLP is experienced before discharge from the hospital. Nurses can plan a group training session, and/or the repetitive practical sessions may also be done in groups, which may increase and help maintain patient motivation to continue mirror therapy.
In addition, it can be suggested that similar studies should be done with larger and more homogeneous samples in a controlled experimental study.
